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SOLAR AND SKY RADIATION MEASUREMENTS DURING
AUGUST, 1929

By HerBErT H. KiMBALL, Solar Radiation Investigations

For a description of instruments and exposures and an
account of the method of obtaining and reducing the
measurements, the reader is referred to the Review for
January, 1929, 57:26.

Table 1 shows that solar radiation intensities averaged
below the normal values for August at all three stations.

Table 2 shows an excess in the total solar radiation
(direet + diffuse) received on a horizontal surface at
Washington, Madison, and Chicago, the excess at Wash-
ington exceeding 13 per cent. A deficiency is shown at
Lincoln and New York.

Skylight polarization measurements obtained on four
days at Washington give a niean of 54 per cent and a
maximum of 58 per cent on the 2d. At Madison, measure-
ments obtained on seven days give a mean of 51 per cent
and & maximum of 63 per cent on the 15th. The values
obtained at Washington are close to the August averages
for that station. Those for Madison are nearly 10 per
cent below the corresponding August averages, no doubt
principally due to smoke from forest fires.

TaBLE 1.—Solar radiation intensitics during Awgust, 1929
[Gram-calories per minute per square centimetsr of normal surface]
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U. S. Lighthouse service. Airways division.
Ceiling lights. 2 p. 26% cm.
Mar. 14, 1929.) [Manifoided.]
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28 cm. (Instrue. bull. D-5. Aug. 20, 1929.)
folded.] .
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cm. (Nat. hist., v. 29, no. 3. May-June, 1929.)
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SOLAR OBSERVATIONS

TaBLe 1.—Solar radiation tidensitics during August, 1929—Contd
[QGram-calories per minute per square centimeter of normal surface]
Lincoln, Nebr.
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TasLe 2.—Solar and sky radiation received on a horizontal surface

[Gram-caluries per square centimeter of horizontal surface]
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POSITIONS AND AREAS OF SUN SPOTS

{Communicated by Capt. C. 8. Freeman, Superintendent U. 3. Naval QObservatory.
Drata furnished hy Naval Observatory, in cooperation with Harvard, Yerkes, and
Monnt Wilsan observatories. The diiferences of longitude are mensured from central
meridian, positive west. The north latitudes are plus.  Areas are eorrected for fore-

shortening and are egpressed in milliouths of sun's visible hemisphere. The total
area, including spots and groups, is given for each day in the last column]
]
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Date

1929
Aug. 3 (Mount Wilson) ..

Aug. 4 (Naval Observa-
tory).

Aug. 5 (Naval Observa-
tory).

Aug. 6 (Naval Ohserva-
tory).

Aug. 7 (Naval Observa-
tory).

Aug. 8 (Naval Observa-
tory).

Aug. 9 (Naval Observa-
tory).

Aug. 10 (Naval Observa-
tory).

Aug. 11 (Naval Observa-
tory).
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tory).
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tory).
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tory).

Eastern
standard
civil
time
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Positions and areas of sun spois—Continued Pogitions and areas of sun spots—Continued
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Diff. | Lodgi- | Lati Iorh Date Stac'?sgrd Diff. I L i- | Lati fl)rh
1I. ongl- atl- eac A I ongl- atl- eac!
long. | tude | tude | Spot | Group| 4.y time | 1one | jude | tude | SPot | Group | oo
——
|
1929 |
o o o h. m. ° | o o
—35.0 288.7 ~5.0 |oceeea - 221 J ........ Aug. 16 (Naval Observa- 10 45| —88.01 &1
—~50| 38,7 +12. tory). —65.0 | 8.1
+18.0 341.7 —60.0 ‘ 93, 1
460 247 —46.5] 1088
+70.0 3.7 =301 180.1
410 1541
—42.0 | 269.6 +5.0 { 158, 1
—21.0 280.6 +28.5 1816
+42.0 185.1
—86.0 212.5 +47.0 200. 1
—68.0 230. 5 +63.5 216. 6
—25.0 270.5
~7.5]| 2910 Aug. 17 (Naval Observa- 10 47 | —553.5 84.3
+438.0 346.5 —54.5 1 %53
tory). —47.0 2.8
—83.0 202.3 =+15.0 154.8
—-70.0 215.3 +18.5 158, 3
=57.0 225. 3 - +42.5 182.3
—15.5 260. 8 +43.90 1828
+6.5| 291.8 +455. 8 105. 3
+64.5 | 349.8 +460.5 | 200.3
+78. 5 216.3
—69.5 201.7
—56.5 214.7 Aug. 18 (Naval Observa- 10 42| —42.5 842 -+2.0
—42.0 220, 2 tory). —42.0 8471 —14.5
+21.0 202.2 ~34.0 3.7 —4.5
+38.5 300.7 +24.5 163, 2 +3.5
‘ +320| 1587 —75
—56.5 200. ¢ ~+57.0 183.7 | —18.5
—41.5 | 215.0 ! +55.0 1 1847 1 413.5
—25.0 215 469, 5 196.2 | 4+22.5
+28.0 284.5 +73.8 200.2 | —16.0
+36.0 | 292.5 4
Aug. 19 (Naval Observa- | 10+ 53 [ —47.5 65.8] —6.5
—45.0| 200.6 tory). | 5| s8] —19.5
—30.0) 215.6 | .5 84.8] 420
—13.5 232.1 L0 86.3 | —14.5
+33.5 2841 .0 2.3 —4.5
+48. 5 204.1 103.3 | +15.0
+46%.0 313.6 15908 +3.5
18| ~7.5
—80.0 | 152.4 J 1838 | —18.5
—75.0 157.4 | 186.3 1 +12.0
—32.5 199.9 ; 193.3 ) +22.0
—17.5| 2149 |
0.0 232.4 Augz. 20 (Naval Observa- | 10 45 2 6.2 —B.5| 6 |oecaceeo|owancan-
+53.8 | 2849 tory). 8. 7.7 ] =195 -
+63.5 295. 4 ‘ 0.5 9.7 | —13.5 -
+79.5 | 3119 =75 92.7 —5.0 -
2.5 102.7 | 4+15.0 -
—65.5 —+60. 5 160. 7 =75 ... 340 | _._____
—61.0 +80.0 | 180.2 1 —22.0
—18.5
—3.0 Aug. 21 (Naval Observa- 10 45| —=3L5 55.5 | +27.5
+3.0 tory). —17.5 9. 5 —6.0
+13.5 —15.0 720 —10.0
+68.5 —2.0 85.0 | +3.0
+77.0 | +4.0 91.0 | —13.5
: +5.5 92.5 5.
—52.0| 153.9 | +3.0 ... ! +1551 1025
—50.0 1559 | —=7.5| ... +45.0 | 1320
—47.0 158.9 | ~11.0 15 ). M +74.5 161. 5
=340 1719 | —20.5 3 |-
—6.5( 199.4| +8.5 3. Aug. 22 (Naval Observa- | 10 44 | —58.5 15.3
—5.5] 200.4 | —15.5 77 |- tory). ’ -5.5| 683
410.0 215.9 -4.5 1 1. . -1.5 2.3
+13.0 223.9 | +20.5 22 4. +18.0 al. 8
+41.0 246. 9 -7.0 L. 419.0 2. 8
+80.0 285.9 +5.0 oS D, +31.0 104. 8
—38.5 .0 Aug. 23 (Naval Ohserva- 13 4| —44.0 149
—35.5 8.0 tory). —30.0 25,9
—-33.5 .0 —8. 8 50. 4
—1L5 8.5 +8. 0 66. 9
~15 .3 +13.0 719
+7.0 . 5 -+32.5 1. 4
+23.0 .5 +33.5 92. 4
+32.5 .0 +46.5 | 105. 4
—44.0 . & Aug. 24 {(Naval Observa- 10 45| —39.5 7.8
~30. 5 ] tory). —36.0 11.3
—28.5 .5 +21.5 68, 8
—~26.0 . 0 424.5 71.8
—22.0 L0 +44.5 91.8
2.0 Xi] 44551 928
+13.0 .5 —+62.0 109.3
+21.0 5.5
+36. 5 X Aug. 25 (Naval Observa- 12 11} —-37.04 356.3
tory). —14.0 19.3
—78.5 —7.0 26.3
—74.5 +36.5 £9.8
—6L0 439.0 72.3
—17.0 +4-88.5 91.8
—12.5 +59. 5 92.8
-—lg. 5 +76.5 109.8
—8.5
+14.5 Aug. 26 (Naval Observa- 10 46 | —26.0 | 354.9
+27.5 tory). +50. 5 Tl 4
+33.5 4515 | 724
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Positions and areas of sun spots—Continued
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PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR
AUGUST, 1029!
[Data furnished through the courtesy of Prof. W. Brunner, University of Zurich,

Switzerland]

August, 1929 ‘1 Iﬁf}g{:}e‘r‘; ] August, 1929 5;};;3;% August, 1929 1?15}733;:
1o ... 66 || 11________ 23E62 | 21 .. . _|___._._
2. . 270 |l 120 ______ | 27422 . 174
3. ; 47 | 18- ... 2IM76 | 23 _____ *M 67
4 .. CPEST | 14 sM 101 | 24 _______ 54
5 ... ; 41 | 15._______ 182 | 25_______. 54
s 456 || 16 ___ 25125 || 26__._____ SE 47
S 61 | 17 115 | 27________ 32
Soo. f 48 || 18 SW107 28 32
9. 11T 519 43 [ 297771700 27
100 _. s M 61| 20 ____ R [ R 28

J 1 “ 3 10

Mean, 29 days=62.1.

! Dependent alone on observations at Zurich and its station at Avosa.

2= Passage of an average-sized group through the central meridian.

3= New formation of » Jarge or averape-sized center of activity—E, on the eastern part
of the sun's di W. on the western part; M, in the central zone,

+= Entrance of a large or average-sized center of activity on the east limb.

5= Passags of a large group through the central meridian.

OBSERVATIONS

By Ricamond T. Zocu

Free-air temperatures were above normal at all levels
at Broken Arrow, Ellendale, and Groesbeck and mostly
below normal at Due West, Royal Center, and Washing-
ton. (See Table 1.)

Free-air relative humidities were below normal and
nearly all levels at all stations., Vapor pressures were
also mostly below normal, although in a few cases the
departures were small. The total precipitation for the
month was below normal at all of these stations.

From the 1,000-meter level to the highest levels ob-
served the resultant winds over the northern and eastern
part of the country had a northerly component. (See
Table 2.) Over the western part of the country the
resultant winds were variable to the 2,000-meter level,
above which a southerly component prevailed.

TABLE 1.—Free-air temperatures, relalive humidilies, and vapor
pressures during August, 1929

TEMPERATURE (°C.)

Washing-

Broken Ar- | Due West, Ellenda]e, Groesheck, | Royal Cen- | ton, D. C.

row, Okla. 8. C. N. Dak. ex. ter, Ind. | (Naval air

(233 meters) (217 meters)|(444 meters) (141 meters) (225 metera)‘ station) (7

1 meters)
Altitude E— I*‘ — “

m.s. 1. De- De- De- De- | . De | De-
{oar- 'I;Jﬂl‘- é)ar- {Jﬁl‘- ‘ i par- par-

ure ure ure |, ure ' tur ture

Mean| ;.o |Mean| (o |Mean| o0 (Mean) oo [Mean o0 ’\Meun from

nor- nor- nor- nor- nor- ner-

mal mal mal mal ; mal mal
- e [— [N P N .

| | |
Meters i | |
Surface. 26,50 —0.2[ 25.5 —0.4! 21.2| +1.00 247 —2. 10 19.9 —3.6 24.5( 4+0.3
500. 25,5/ 4+0.2| 23.3] 4+0.1| 21.2| +1.2| 244 +40.1] 18 3‘ —2.9 20.8 —1.1
1,000. 24.00 +1. 14 20.3 4-0.2) 19.9 +1.8 22.6; 4+0.4! 159 —2.11 1835 —0.9
1,500. 20.8( +1.0( 17.4| 40.3[ 180 +2.5 20.1| +0.8/ 13.3' —1.8 159 —0.5
2,000. 17.5) +1.1] 13.8 —0.3] 16.1} 4+3.50 16.9 4+0.3 10.9, —1.4) 13.2) —0.4
2,500. 14.3] +1.3] 10.8 —0.3} 13.6/ 4+4.0] 13.7] 0.0 83 —1.4 10.4 —0.4
3,000. 11.2) 1.4 7.7) —0.7) 10.6] 44.0] 11.2) +0.2) 55 —1.4 8.2 +0.1
4, [ —1.0] —3.7 4.0 43.2 59 0.0 0.91 0.7 3.7 423
J

TABLE l.—Frec-air tem peratures, relative humidilies, and vapor
pressures during August, 1929 ~Continued

RELATIVE HUMIDITY (%)

| Washing-
Broken Ar- Due \\ est, | Ellendale, | Groesbeck, | Royal Cen-| ton, D. C.
row, Okla. N. Dak. Tex. ter, Ind. (Naval air
[;233 ; meters) 7 merers) {444 meters)’(lﬂ meters)| (225 meters) | station) (7
5 l meters)
Altitude | ————|———— p | A—
m. 5. 1. ' De- ' De- ’ De- De- De- De
' {mr- ‘ %\ar- ' par- par- par- par-
are [aya. fure ture ture ture ture
‘Mean from | Mean from MeanJ from Mean frora Aean from Mean' from
nor- nor- | nor- nor- nor- nor-
‘ mal mal J mal ’ mal mal mal
_ — i
Meters \ ’
surh(e_. 60 —7 69 0 61" —& 76 43 7 43 65 -7
57 —7 63, -3 89 —d 60' —& 64 -2 66 —3
54 —7 69 ~3 49‘ —9 52 —101 61 —6 62 —4
55 —6 70 —1 46‘ -1 49 —11 b -9 83 -5
54 —9 72 +3 4 —-11 541 —& 49 —12 62 —6
54 -9 60] -7 43‘ —11 &) -7 52| -3 57 —8
51 —12 591 -7 42, —12 44 —9 50, —1 52 —8
____________ 66 —4 34" —16’ 4t) +1 55 +9 61 -3
VAPOR PRESSURE (mo.)
Surface. | 20. 52| —~2. 47[ 22.411—0. 34| 14.81 52}—1. 81\] 16.24|—3. 01| 20.69(—1. 68
S00. .| 18.44/~1.99; 19.24—0.78! 14.42|—0. 34f 19. 7112, 49( 13.64)—3. 16/ 16. 64|—1.94
lu 98] ~0. 75, 16,22/—0. 55 11. 08{—0. 78| 14. 21'=2. 32 11, 07|—2. 98| 13. 6&/—1. 48
1,500__ I .46, —0. 43, 13. ﬁ5 +0.011 8.061—0. 86 11. 3% —2,16] X, 52(—2.91] 11. &7|—1.09
2,000 .. 10 73| ~0.87, 11.20140. 06| 7. 50{—0.39! 10,71 ~0.48 6.411~2.48 "9.82|—0.96
2,500_ I h5‘ —{. TOi 7.56—1.30) 6.34—0. 08] X 74 —0. 42 5.69/—0.96) 7.49i—0.92
3,000__ 66: A, ()"‘—l 31 5. 25|—0. 07v T.44 40,080 4.711—-0.390 5.78|—0.48
4,000_.. . ' ____________ 3. 831—1 51' . 52| —0. 96‘ 6.2042.01] 3.75+0.51 4.61]41.24

The total number of observations made during the
month (see Table 3) includes 5 captive balloons and 21
limited-height sounding-balloon flights.



